Abstract Sixty-five patients were operated on for acromioclavicular dislocation between 1980 and 1991. Seventeen type II and 48 type III dislocations according to the criteria of Tossy et al. [15] were treated. Three different surgical techniques were employed. (1) tension band wiring, (2) a modification of the Bosworth repair [3], (3) reconstruction of the ligaments with augmentation by a PDS (polydioxanon) cord. Forty-four patients could be investigated retrospectively, and an additional 12 were recorded by questionnaire. The Taft score [14] was used, representing self-assessment, clinical statements and radiological findings. Of all investigated patients 87.5% had a normal range of motion without any loss of strength, and 32% suffered an osteoarthritis of the acromioclavicular joint. The average Taft score was 9.8. With respect to the three surgical techniques, reconstruction of the ligaments augmented by a PDS cord produced the best result, an average Taft score of 10.8.
Introduction
The first person to describe the injury of acromioclavicular (AC) dislocation was Hippocrates [1] . Although it was difficult to make a clear diagnosis, he mentioned several conservative methods of treatment. He thought that the outcome of this injury would cause no disability, but there would be a significant residual deformity, caused by the loss of anatomic relations. It is a challenge for the orthopaedic surgeon to reconstruct the articular-ligamentous complex of the AC joint. There is almost no joint with so many different methods of treatment described in the literature. Rockwood and Matsen [11] found over 150 therapeutic possibilities for AC dislocation in a review of about 300 articles. In the literature today the general attitude to-M. Pfahler (N~) } A. Kr6del • H. J. Refior Orthop~idische Klinik, Klinikum GroBhadern, Ludwig-Maximilians-Universitfit, Mtinehen, Marchioninistrasse 15, D-81377 Mtinchen, Germany wards basical conservative or surgical treatment of AC dislocation is being discussed [2, [4] [5] [6] [7] 14] . We wanted to scrutinize our results of surgically treated AC dislocations in general and compare three different surgical techniques. Does surgery yield reliable, good results, and is it still justified to recommend it? Do we favour a specific surgical technique?
Material and methods
From 1980 to 1991 a total of 65 patients underwent surgery for acute AC separation at the Orthopfidische Klinik of the LudwigMaximilians-Universitfit, Klinikum Grof3hadern, Munich. Their median age was 38 years (range 19-62 years); 54 (83%) were male with a median age of 39 years, and 11 (17%) were female with a median age of 35 years.
We used Tossy's classification [14] : 17 type II and 48 type III injuries were treated, in 35 (54%) cases the right side and in 30 (46%) cases the left side was injured; 47 (72%) of the injuries occurred in the dominant limb.
Thirty (46%) injuries occurred during participation in sports, 33 (51%) as a downward blow accident on the shoulder during routine daily living, and 2 (3%) during work.
Three different surgical techniques were carried out by using a strap-like skin incision across the AC joint:
1. Tension band wiring. The suture of the ruptured ligaments is protected by tension band wiring. Two parallel K-wires are inserted across the AC joint. Additionally, a wire through the clavicula is fixed in the shape of an 8 over the acromial ends of the K-wires (Fig. 1). 2. Modification of the Bosworth repair. In contrast to the original article [3] , the ruptured ligaments are sutured in an open procedure. We combine the coracoclavicular screw with a transarticular K-wire through the AC joint (Fig. 2) . . Four patients had to be excluded from the study because their injuries were treated differently and could not be classified into one of the above-mentioned treatment groups. Two of them were stabilized by different methods, and in two others a primary resection of the lateral clavicula according to Weaver and Dunn {16] was carried out. Five more patients could not be followed because they had changed their address.
The study was done on subjective, objective and roentgenographic bases. The subjective result was graded by the patient according to one of three possible qualities: very good or good -fair -poor. The factors pain and stiffness were additionally considered in the subjective rating. The clinical examination emphasised the factors strength and range of motion. The roentgenographic rating consisted of stress X-rays of the AC joint. Anteroposterior X-rays were made of both AC joints with 15 pounds passive traction on a panoramic view on one film.
For evaluation we used the score described by Taft et al. [14] . This rating scale considers self-assessment, clinical and radiological findings. A 4-point scale is used for each category, so the range is 3-12 points (Table 1) . The results were documented for all patients and for each surgical technique.
The tension band wiring group consisted of 13 patients: 8 male and 5 female, 11 type II and 2 type III injuries. The Bosworth group consisted of 21 male patients with only type III injuries. The PDS group consisted of 27 patients: 21 male and 6 female, 5 type iI and 22 type III injuries.
The factors age, median age, length of follow-up and range of observation (in months) did not significantly differ between the three treatment groups and was comparable to the figures mentioned above. The selection of the surgical method was the responsibility of the surgeon, based on experience.
Results
Twenty-four (43%) patients had no pain or stiffness; 27 (48%) had pain only with excessive activity or changes in weather; 5 (9%) had pain with routine activity. No patient had pain at rest. Thirty-two (57%) questioned patients found the result good or very good, 21 (38%) fair, and 3 (5%) were not satisfied.
Of all examined patients 87.5% had normal strength and full range of motion; 12.5% had a loss of either one by less than a third.
The X-rays were normal in 57%; 11% showed a subluxation of the AC joint; 32% had AC arthritis. We saw no complete dislocation or recurrence. The incidence of calcified ligaments was high, with a rate of 59%.
The overall rating achieved a median of 9.8 points by the Taft score [14] .
Comparing the three surgical techniques, the PDS group had no pain or stiffness in 67%, whereas in the other groups only 20% were free of pain (Table 2) . Of the PDS group 78% found the result good or very good, 17% fair, and 5% were not satisfied. The Bosworth group rated good or very good in 47%, fair in 41%, and poor in 12%. Only 20% of the tension band wiring group was completely satisfied; a subjective fair result was noted in 80%.
Objectively, we found no loss of strength or range of motion in the PDS group. A slight but detectable functional deficit (less than a third) could be seen in the Bosworth group (23.5%) and in the tension band wiring group (10%).
A normal appearing AC joint was seen in 70% of the Bosworth group, followed by 65% in the PDS group and (Table 3) . The median Taft score was best in the PDS group with 10.9; the tension band wiring group had 9.9 and the Bosworth group, 8.7.
Complications
Six complications due to material problems occurred; migration (2), breakage (2) and loosening (2) . Three minor wound infections were cured by local treatment. These complications were distributed equally among the treatment groups. Pulmonary embolism was seen once in the Bosworth group. A patient from the tension band wiring group fell postoperatively, which led to an AC redislocation, that had to be stabilized again. ments (59%). However, these changes did not influence the results as noted in the literature [4, 5, 7, 12, 13] . The median Taft score of 9.8 was comparable with that of the operated cases of the original article (9.4) and better than that after conservative treatment (8.4) .
Upon reviewing the literature, it seems that there is no great difference between conservative and surgical treatment of acute AC dislocation in general [2, 7, 141 . Our clinical results also did not differ from these studies, which showed irrespective of the kind of treatment an average good and satisfied functional result of this injury. This may be one reason for the ongoing discussion about the "right" therapy and the differential indication for surgery.
Comparing the three surgical techniques, the PDS group achieved the best results. In the Bosworth and the tension band wiring groups we saw more patients with complaints (33% vs. 77% and 80%), although subjective satisfaction was similarly high in all groups. Radiographically, posttraumatic arthritis was comparable distributed, with the lowest rate in the PDS group (17%), followed by the Bosworth group (30%) and the tension band wiring group (43%).
The differences in the specific surgical groups may be due to the different techniques. The principle of the tension band wiring is to convert tensile forces into compression forces, which is used for the internal fixation of fractures. Compression of the AC joint may cause pa!n and osteoarthritic changes as described above. The Bosworth technique as an extra-articular method is not affected by this problem. However, the coracoclavicular screw prevents motion of the AC joint. Suturing of the ligaments can be augmented by a PDS cord. Other authors who described reconstructive methods by resorbable suture material only [8, 9] found a subluxation rate of 20% and 50%, which we tried to improve by using a temporary transarticular Kwire through the AC joint, like Riedl and Genelin [10] .
We can recommend surgical treatment of acute AC dislocation for younger patients who intend to continue in sports or who need excessive strength for work. Surgery is the safest method for an anatomic reconstruction, which is confirmed by advocates of conservative therapy [2, 7, 14] . The PDS technique achieved 10.9 points in the cited Taft score and is our preferred method of reconstruction.
Discussion
The advantages of surgical management of acute AC dislocation include the anatomical reduction of the AC joint with inspection of the intra-articular disc and direct suture of the ruptured ligaments. This is also recognized by authors who favour conservative treatment [2, 7, 14] and may be one reason for a slightly better outcome after surgery as described by Taft et al. in a comparison study [14] .
Our general results reflect subjectively satisfied patients in 95% of all cases. If pain occurred, it was mostly connected with changes in weather or with excessive activity. Almost 90% of all patients suffered no loss of strength or range of motion. Radiologically striking was the rate of posttraumatic arthritis (32%) and calcification of liga-
